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2"clr

0"

g

11"

{tvp-)

#6 each foce @
1'-0" o.c. mox.

Varies

€ DaytoryRichrnond

1 1/4" Dia. x 7 142" F-58 EC Insart
1 1/4" Dia. x 1'-6" Coil Rod
Double Nut and Washer

7— Tles Designed per Project

>— 2 - 16 Top & Bottom

Precast
Bridge tinit

142"x 312"
Keyway

10" DETACHED

HEADWALL

CONTINUOUS COLLAR

Vﬂl‘l’es

Stoe! Plale

——— Woe2s

Stainfess

3" Hole Grout solid in field
after Installation of Coil Rod

(4) 78°0 Epaxy Bond Bofts
9" mirimurm embedment

Top of Precas!
Cuvext Unit

or 1.6
2rclr g € Daytor/Richmond
{typ.) 1 1/4" Dia. x 7 1/2" F-58 EC Insert
1 1/4" Dia. x 16" Coil Rod
Double Nut and Washer
#6 each face @
1'-0" o.c. mox. _\
_'____,__,__._—-—7— Ties Designed per Project
g - £
> LB 1
2" .-"1>—2-#6Top&Boﬁom
' I W
—L—L_, —
Precast V4 A
Bridge Unit
OB Additiona] bridge unit reinforcing
142" x 3 12 i I designed per project
Keyway L {
—6-#5@3% oc. 3"® Hole Grout soltd In field

after installation of Coll Rod

12" DETACHED

HEADWALL

CONTINUQUS COLLAR

4 - 1"@ H.S. Threaded

Anchor Rods with Hex Nuts

and Lock Washers

.

.\T
|

| —\{‘—;f—ws 25 Post
z

£ Dayton/Richmond

1 1/4" Dia. x 7 1/2" F-58 EC Insert
1 144" Dia. x 1-6° Coit Rod
Double Nut and Washer

Ties Designed per Project

7—3 - #6 Top & Bottom

1-3° 23"
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Fo B 8 m @ » . - CT - .
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Keyway z8 |
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designed per project

3"@ Hole Grout solid in field
after installation of Coil Rod
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3 I 1g* 3
2
hmin.
PEDESTAL DETAIL

#Diill holes in Precast Unit to
accapt a #5 Dowel, Maintain 4*

W6 x 25 Post \

B 1% 10" 1-1*

1/8" Fabric

Cast-In-Place
Pedestal B

~%
Bearing Pad J.\ I
SRS

mbedmernjt

¢ 5 )
\_/J ¥ 18" TI
24
SECTION A\

| — #5 (typ)

min. clear edys from any bl b
culvest joint. N E
/b
#5 Ties @ 6" o.c. _/
29"
min.
SECTION

A

-/

-/

I— #6 Bar sat in Hilti BIT RE 500 Epaxy or
approved equal with 6 min.
ambedment, 4 per padastal.

\ 1z
_‘raries

Additional bridge unit reinforcing

Stainfoss
GE %
3wl §
% H B
i E E%* :
£ g
£p 355 Iefl R
§E 28 8
%E gz il
S oot
£83 18 it g
18 1
E g §j i
R
Sy ge It
TR
E % :DE"J Emgg z
gE8 get o
Bej iiet gagg :
#53 pEed gvgs
(288
§288
%) a2
® Iy 2=
(@) '§ 2
Q< ¢
H e
53383
-
sEkdy
r
STANDARD DRAWINGS
KY TRANSPORTATION CABINET
HEADWALL & GUIDERAIL DETAILS
i 1z 015




/Prest Bridge Units

AR AR A RS

Precast Counterfort —/ Precast Counterfort —/

?
E Type H-1 Type H-2
-:Em Precast Counterfort
g Type H-3
o
{Foundations not Shown)
Procast Headwal Precast Countsrfort j— Precast Counterfort Precast Counterfort
Type H-1 Type H-2 Type H-3

Wall reinforcing not
— /_ shown for clarity.

_J//' ]
precast Headwall -

Front f f
miaes o £ Dayton/Richmond

1 1/4" Dia. x 7 1/2" F-58 EC Insert
1 1/4" Dia. x 18" Coil Rod

} Stainfess
Double Nut and Washer

[ & /‘ Counterfort reinforcing not

2l . shown for clarity.
{min.}

i
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Bridge Unit

1" embedment

29
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'\;- € Dayton/Richmond
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Guardrail and Post
By Others per KYTC
Standard Drawing

Na. BDP-005-01

an

412"

a
min.

1

Tack weld plate to bolt -—-/ :
head two places (typ.}

Precast Headwall =]

Ne

Note:

Reinforeing in headwolf
and precast bridge unit
aot shown for dority.

(4) 314*9 x 15" High Strength Anchor
Bolts {ASTM A325) threaded 4™ min.

3/8" x 10" x 11" Plate {A36) with (4}
7/8'@ holes

4 4110

702

T 12"

Procast ——..
Bridge Unit

Guardrail and Post
By Others per
KYTC Standard
Drowing No.
BDP=-005=-01

[

234"

TOP MOUNTED

GUARDRAIL

CONNECTION

1-3"

§" long sleeve nut with right hand machine
thread made from hex or squara steck, min.
1.70" distance across flats, (byp.}

g

Procast Headwal —{ =

Pracast
Bridga Unit

1 1/4"@ X 12" Machine Bolt,
3" min. threaded length {typ.}

2]

SIDE MOUNTED
GUARDRAIL
CONNECTION

ﬁj

g
§ Chamter (yp) _/
T v
= 1-3
1314 [typ.)
SECTION £
_/
% 134" Topal
o 134 Hoedea
I /—
Py
3 17z L ole <
£ I
5 3

BOLT DETAIL (o
_/

Note:

Reinforcing in headwall
ond precast bridge unit
nat shown for clarity

PRECAST REQUIREMENTS

1

All materials must be in conformance with KYTC Standard Specifications for Road and Bridge Construction,
the KYTC List of Approved Materials, and afl applicable ASTM and AASHTO standards.

All precast components shall be manufactured by a fabricator approved by KYTC and be In strict
compliance with Section 605 of the Kentucky Transportaton Cabinet, Depariment of Highways, Standard
Specifications for Road and Bridge Construction.

Comply with Secticn 106.4 of the Standard Specifications for Road and Bricdge Construction Buy American
Requirement.

Precast arch units shall ba constructed with one weephole in each leg per KYTC Standard Specifications for
Road and Bridge Construction.

Precast components shall be designad according to the cumrent version of the AASHTO LRFD Bridge
Design Specifications. Arch units shal! be designed to support HL-93 Live Load.

CONSTRUCTION REQUIREMENTS

1

Footings - The bridge units and wingwalls shall be installed on sither precast or cast-in-place concrete
footings. The design size and elevation of the foctings shall be as specified on the plans. A keyway shall be
formed in the top surfaca of the bridge footing with depth, width and location as specified an the plang. No
keyway is required in the wingwall footings, unless otherwise spacified on the plans, The feotings shall be
given a smooth dloat finish and shall reach the required compressive strength before placement of the bridge
and wingwall elements. The completed footing surface shafl be constructed in aceordance with grades shown
on the plans. Whaen tested with a 10 foot straight edgs, the surface shall not vary more than 1/4 inch in 10
feet if a precast concrete footing Is used, the contracior shalt prepare a 4 inch thick base layer of compaciad
granular matezial the full width of the tooting prier te placing the precast footing.

Placement of the Bridge Units, Wingwalls and Headwalls - The bridge units, wingwalls and headwalls shall
ba placed as shown on the Enginesr's plan drawings. Special cara shall ba taken in setting the elements to
the tree line and grade. The bridge units and wingwalis shall be set on masonita cr steel shims or mortar
leveling pads, A minimum gap of 4/2inch shall be provided betwaen the fooling and the bottom of the bridge’s
vertical legs or the wingwall. The gap shall be filled with non-shzink cement grout with a minimurn 28-day
compressiva strength of 5000 psi. If units have been set with temparary tles {cables, bars, eto.) grout must
attaln a minimum compressive strangth of 2500 ps! before ties may be removed.

External Protection of Joints - The butt joint made by two adjcining bridge units shall be coversd with a 7/8°
x 1 3/8" preformed bituminous jeint sealant and a minimum of a 8 inch wida joint wrap. The surface shall be
free of dirt befare applying the joint material. A primer patible with the Joint wrap to ba used shall ba
appliad for & minimum width of nine inches on each skle of the joint, The extemal wrap shall be either
EZ-WRAP RUBBER by PRESS-SEAL GASKET CORPORATION, SEAL WRAP by MAR MAC
MANUFACTURING COQ. INC. or approved aqual. The joint shall be covered continunusly from the botiom of
ane bridge section Jleg, across the tep of the arch and to the opposite bridge section leg.  Any laps that rsult
in the joint wrap shall be a minimum of six inches long with the overlap ruaning downhif.

In addition ta the joints between bridge units, the joint between the end bridge unit and the headwall shall
also be sealed as described above. If precast wingwalls am usad, the joint between the end bridge unit and
the wingwall shall be sealed with a 2-0" strip of filter fabric. Also, if Iift holes am formed in the arch units, they
shall be primed and covered with & 9" x 9" squars of joint wrap.

During the backfilling operation, care shall be taken to keep the joit wrap in its proper Jocation over the joint.
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1 BACKFILL REQUIREMENTS FOR BEBO E SERIES AND C SERIES ARCHES

11 BACKFILL COMPACTION

1441

112

113
114

1.1.5

1.1.6

MECHANICAL TAMPERS OR AFPROVED COMPACTING EQUIPMENT SHALL BEE USED TO
COMPACT ALL BACKFILL AND EMBANKMENT IMMEDIATELY ADJACENT TO EACH SIDE AND
OVER THE TOP OF EACH BRIDGE UNIT UNTIL IT 15 COVERED TO A MINIMUM DEPTH OF ONE
FOOT, UNLESS THE DESIGN FILL HEIGHT IS LESS THAN 1'-0%. THE BACKFILL WITHIN ‘THE
CRITICAL BACKFILL ZONE (SHOWN [N THE DIAGRAMS BELOW) SHALL BE PLACED IN LIFTS
OF EIGHT INCHES OR |.ESS (LOOSE DEPTH), HEAVY COMPACTION EQUIPMENT SHALL NOT
BE OPERATED IN THIS AREA OR OVER THE BRIDGE UNTIL IT IS COVERED TO A DEPTH OF
ONE FOOT, UNLESS THE DESIGN FILL HEIGHT IS LESS THAN 10"

LIGHTWEIGHT BOZERS AND GRADERS MAY BE QPERATED OVER BRIDGE UNITS HAVING
ONE FOOT OF COMPACTED COVER, BUT HEAVY EARTHMOVING EQUIPMENT (LARGER
THAN A D-4 DOZER WEIGHING IN EXCESS OF 12 TONS AND HAVING TRACK PRESSURES OF
EIGHT PSI OR GREATER) SHALL REQUIRE TWO FEET OF COVER UNLESS THE DESIGN
COVER 15 LESS THAN TWO FEET, IN NO CASE SHALL EQUIPMENT OPERATING IN EXCESS
OF THE DESIGN LOAD (HS20 OR H525) BE PERMITTED OVER THE BRIDGE UNITS UNLESS
APPROVED BY CON/SPAN®.

ANY ADDITIONAL FILL AND SUBSEQUENT EXCAVATION REQUIRED TQ PROVIDE THIS
MINIMUM COVER SHALL BE MADE AT NO ADDITIONAL COST TO THE PROJECT.

AS A PRECAUTION AGAINST INTRODUCING UNBALANCED STRESSES IN THE BRIDGE, WHEN
PLACING BACKFILL AT NO TIME SHALL THE DIFFERENCE BETWEEN THE HEIGHTS OF FILL
ON OPPOSITE SIDES OF THE BRIDGE EXCEED 247,

BACKFILL IN FRONT OF WINGWALLS SHALL BE CARRIED TO GROUND LINES SHOWN IN THE
PLANS.

FOR FILL HEIGHTS OVER 12 FEET, NO BACKFILLING MAY BEGIN UNTIL A BACKFILL
COMPACTION TESTING PLAN HAS BEEN CCORDINATED WITH AND APPROVED BY
CON/SPAN® BRIDGE SYSTEMS, COST OF THE BACKFILL GOMPACTION TESTING SHALL BE
INCLUDED [N THE COST OF THE PRECAST UNITS. THIS INCLUDED COST APPLIES ONLY TO
PROJECTS WITH FILL HEIGHTS OVER 12 FEET {AS MEASURED FROM TOP CROWN OF ARCH
TO FINISHED GRADE).

TYPICAL
uscs
MATERIALS

Per Cent Passing

Group g'-rl;:;p U.S. Sieve No Passing No. 40 Sleve wﬂdex

1 40 200 Liquid Plasticity
[2mm] [©.4mm} [0074mm} | Limit Index

Character of Fraction | Group

Soll Description

5] S0max. 25 mae. 6 max. a

Aol S0 mme B0 max. 15 mae. Gmax a
fines.

Ad-b 50 e 25 mat. §max o Gravely
tnclude fines

IrNdl-g'uded grevel or sand, may incude
nes
Largely gravel but can indude ssnd and

zand or groded sand, may

A2 3% max. 004

Sands and gravels with excessive nes

Sands, gravels wih loa-plaskcity st
fines .

i | Acceptable Soils } i Non-acceptable Soils

1.2 BACKFILL ZONES

1.21 ZONE A: EXISTING SOIL, CONSTRUCTED EMBANKMENT OR OVERFILL.
1.2.2 ZONE B: FILL WHICH IS DIRECTLY ASSCCIATED WITH PRECAST CONCRETE ARCH INSTALLATION.
1.2.3 2ONE C: ROAD STRUCTURE.

1.3 REQUIRED FILL PROPERTIES

1341 ZONE A

1.3.14

1.3.12

ZONE A REQUIRES NATURAL GROUND OR FILL MATERIAL WITH SPECIFICATIONS AND
FILLING AS WELL AS COMPACTING FROCEDURES EQUAL TO THAT FOR NORMAL RCAD
EMBANKMENTS.

NATURAL GROUND IS TO BE SUFFICIENTLY STABLE TC ALLOW EFFECTIVE SUPPORT TO

THE PRECAST CONCRETE ARCH UNITS. AS A GUIDE, THE EXISTING NATURAL GROUND
SHOULD BE OF SIMILAR QUALITY AND DENSITY TO ZONE B MATERIAL FOR A MINIMUM
LATERAL DIMENSION OF ONE ARCH SPAN QUTSIDE OF THE ARCH FOOTING.

132 ZONEB

13.21

132.2

1.3.23

GENERALLY, SOILS THAT MEET THE FOLLOWING BASIC REQUIREMENTS ARE
ACCEPTABLE:

e @ = 30" ANGLE OF INTERNAL (COMPACTED STATE)FRICTION, IN

» WL<40% (LIQUID LIMIT}

= IP<10% (PLASTICITY INDEX)

SOILS SHALL BE REASONABLY FREE OF ORGANIC MATTER, AND, NEAR CONCRETE
SURFACES, FREE OF STONES LARGER THAN 3 INCHES IN DIAMETER.

MATERIALS WITH GRADATIONS THAT FALL WITHIN THE FOLLOWING LIMITS [SHADED
AREA OF FIGURE C2}, NORMALLY FULFILL THE ABOVE BASIC REQUIREMENTS:

SOILS SHOULD HAVE A WATER CONTENT THAT ALLOWS TO DBTAIN THE REQUIRED COMPACTION. THIS IS
ESPECIALLY CRITICAL FCR SOILS OF THE USCS GRQUPS SM-ML AND SM-SC.

SOILS THAT EXCEED THE GRADATION LIMITS AT THE OPENINGS < 0,020 MM {SILT/CLAY FRACTION) OF THE USCS
GROUPS GC-CL, 5C-CL, ML AND CL-ML CAN STILL SE ACCEPTABLE, BUT NEED TO BE LABCRATCRY TESTED FOR
THE ABOVE BASIC REQUIREMENTS.

THE FOLLOWING USCS SCIL GROUPS ARE NOT ACCEPTABLE AS BACKFILL MATERIAL [N THEIR NATURAL STATE:;

GCLH {GRAYEL WiTH HGH PLASTICITY CLAY)

@ {GRAVELLY ANDVORL SANDY, CLAYEY SILT)

oL (GRAVELLY ANIVOR SANDY, OROANK SKT)

o (SAAVELLY ANC/OR SARDY, SLTY CLAY]

oH {ERAVELLY ANDVOR SANDY QRGANIC SILTY CLAY)
w (GAAVELLY ANI/OR SANDY HIGH n

MATERIAL OF THE SOIL GROUPS GC-CH AND SC-CH CAN BE IMPROVED ("SOIL CEMENT™) BY ADDING CEMENT OR
LIME AND USED FOR BACKFILLING. HOWEVER, SPECIAL KNOW-HOW AND TESTING WILL BE NECESSARY.

‘THE SUITABILITY OF BACKFILL MATERIAL CAN ALSO BE DETERMINED USING AASHTO DESIGNATION M 145-87. IN
GENERAL, 30ILS GROUPS A-1, A-2, A-3 AND A4 ARE ACCEPTABLE {SEE TABLE BELOW, BUREAU OF PUBLIC

ROADS CLASSIFICATION).
Clay Silt Sand Gravel

100

90 GW, GP, GM, GC,

80 GM-ML, GM-GC,
2 70 SW, 8P, SM, SC,
7 BO SM-ML, SM-SC
& o (& = 30°, w, * 40%,
< a0 I, = 10%: generally

20 fulfilled )

10

R [

0002 0006 00200074 02 06 2 & 19 76 Opening[mm]
Figure C2: Zone B Gradation Lintits

1) DETERMBATION OF GROUP INDEX MO,

OROUP IHOBX = [F-35) - 2 + 0,005~ (LL- 407 + 001 - (F-15)- (PI - 10]
INWHICH: F = PERCENTAGE
THE MATESTIAL PASSIN THE 34N [T Mbl) STEVE.
LL eLQUIDLSAT
P = PLASTIGITY INOEX
+ INDEXND. 0- 4 INGICATES A "GOO MATERIAL
» INDEX ¥, 5 + 14 INDICATES A FAY MATERWAL
= INDEX KD, 75 - 59 INDICATES A "POOR™ MATERUAL
+ INDEXNO. 20 OR GREATERNOICATED A "VERY PODR" MATERAAL

AS AWHOLE RUMBER. THIS PERCENTADE 13 BASED OHLY ON

‘THE NECESSARY FILL PROPERTIES FOR ZONE B CAN ALSO BE ACHIEVED BY THE USE OF CONTROLLED
LOW-STRENGTH MATERIALS (FLOWABLE/SELF-COMPACTING FILL). THIS CAN BE PARTICULARLY BENEFICIAL IN
RESTRICTED CONDITIONS (NARROW EXCAVATIONS) WHERE GOMPACTING IS DIFFICULT ANIVOR WHEN
PLACEMENT QF BACKFILL IS TIME-CONSUMING (MULTIPLE-SPAN STRUCTURES). COMPRESSIVE STRENGTHS OF
THIS CLSM OF 100 PSI {0.7 N/MM2) OR EVEN LESS ARE APPROPRIATE.

133 ZONEC
1.3.34 ZONE C IS THE ROAD SECTION OF GRAVEL, ASPHALT OR CONCRETE BUILT 1IN COMPLIANCE

WITH LOCAL ENCINEERING PRACTICES. MINIMUM OVERFILL HEIGHT 13 ONE FOOT AND A HALF
QVER THE CROWN OF THE ARCH, INCLUDING THE PAVEMENT. THERE SHOULD BE AT LEAST 4
INCHES OF SELECT FILL BETWEEN THE ARCH EXTRADOS AND THE BOTTOM OF THE PAVEMENT.

1332 PRIOR TO SHIPPING THE PRECAST ARCH ELEMENTS, THE CONTRACTOR SHALL SUPPLY A

CERTIFICATION LETTER BY A LICENSED SOILS TESTING FIRM OR REPRESENTATIVE STATING
THAT THE BACKFILL SOl MEETS THE REQUIREMENTS OF SECTION 3.11 B, NUMBER 1 AND 2
ABOVE,

14 PLACING AND COMPACTING OF FILL

14.1
1.4.2
1.43

144

145

148

147

UNLESS OTHERWISE SPECIFIED, BACKFILLING OPERATIONS SHOULD NOT BEGIN UNTIL THE GROUT
OF THE ARCH KEY HAS BEEN IN PLACE FOR 72 HOURS,

DUMPING FOR BACKFILLING I5 NOT ALLOWED ANY NEARER THAN 3 FT TC A VERTICAL PLANE
THRCUGH THE ARCH KEY.

THE FILL MUST BE PLACED AND COMPACTED IN LAYERS NOT EXCEEDING CNE FOOT. THE MAXIMUM
DIFFERENCE IN THE SURFACE LEVELS OF THE FILL ON OPPQSITE SIDES OF THE ARCH MUST NOT
EXCEED 2 FEET.

THE FILL BEHIND WINGWALLS MUST BE PLACED AT THE SAME TIME AS THAT OF THE ARCHFILL, IT
MUST BE FLACED IN PROGRESSIVELY PLACED HORIZONTAL LAYERS NOT EXCEERING ONE FOOT PER
LAYER.

THE BACKFILL OF ZONE B MUST BE COMPACTED TO A MINIMUM DENSITY OF 95 % AS REQUIRED BY
AASHTO T-99,

SO0IL WITHIN 1 FOOT OF CONCRETE SURFACES SHOULD BE HAND-COMPACTED. ELSEWHERE, USE OF
ROLLERS 15 ACCEPTABLE. IF VIBRATING ROLLER-COMPACTORS ARE USED, THEY SHOULD NOT BE
STARTED OR STOPPED WITHIN ZONE B AND THE VIBRATION FREQUENCY SHOULD BE AT LEAST 30
REVOLUTIONS PER SECOND.

THE BACKFILL MATERIAL AND COMPACTING BEHIND WINGWALLS SHOULD SATISFY THE CRITERIA
FOR CONSPAN WINGWALL BACKFILL REQUIREMENTS.

15 SETTLEMENTS AND HORIZONTAL DISPLACEMENTS

1.54

154

THE CONTRACTOR SHALL CHECK SETTLEMENTS AND HORIZONTAL DISPLACEMENT OF
FOUNDATICN TO ENSURE THAT THEY ARE WITHIN THE ALLOWASLE LIMIT PROVIDED BY THE
ENGINEER. THESE MEASUREMENTS SHOULD GIVE AN INDICATION OF THE SETTLEMENTS AND
DEFCRMATIONS ALONG THE LENGTH OF THE FQUNDATIONS.

THE FIRST MEASUREMENT ROW SHOULD TAKE PLACE AFTER THE

ERECTION OF ALL PRECAST ARCH SYSTEM ELEMENTS, A SECOND

AFTER COMPLETION OF BACKFILLING, AND A THIRD BEFORE OPENING

OF THE BRIDGE TO TRAFFIC. FURTHER MEASUREMENTS CAN BE MADE

ACCORDING TO LOCAL CONDIFIONS.

THE MAXIMUM DIFFERENCE IN VERTICAL DISPLACEMENTS V' SHOULD

NOT EXCEED 1 INCH ALONG THE LENGTH OF ONE FOUNDATION.

IN CONJUNCTICN WITH POSSIBLE DISPLACEMENTS OF THE

FOUNDATIONS, CHECK FOR VISIBLE CRACKS IN THE CONCRETE OF THE

ARCH INTRA DOS. FINE CR HAIRLINE CRACKS ARE TO BE EXPECTED IN

THE CROWN AREA AND ARE NOT HARMFUL.

1.6 MEASUREMENT AND PAYMENT

161

182

PAYMENT SHALL BE CONSIDERED FLILL COMPENSATION FOR ALL
LABOR, MATERIAL, AND EQUIPMENT TO INSTALL THE PRECAST
CONCRETE ARCH SYSTEM AND ALL ITS COMPONENTS, FODTINGS,
BACKFILL, ROADWAY AND CLEAN UP.

THE PRECAST CONCRETE ARCH SYSTEM SHALL BE PAID FORON A
LUMP SUM BASIS,

2 BACKFILL REQUIREMENTS FOR BEEO T SERIES ARCHES

21 REQUIRED FILL PROPERTIES

211

OVERFILL

2111 THE OVERFILL AND THE RCAD SECTION OF GRAVEL, ASPHALT CR CONCRETE SHALL BE

BUILT IN COMPLIANCE WITH LOCAL ENGINEERING PRACTICES. MINIMUM OVERFILL
HEIGHT IS 6 INCHES CVER THE CROWN OF THE ARCH, INCLUDING THE PAVEMENT.
THERE SHOULD BE AT LEAST 4 INCHES OF SELECT FILL BETWEEN THE ARCH EXTRADOS
AND THE BOTTOM OF THE PAVEMENT.

22 PLACING AND COMPACTING OF FILL

221

222

223

224

2.2.5

2286

UNLESS OTHERWISE SPECIFIED, OVERFILLING CPERATIONS SHOULD NOT BEGIN UNTIL THE
CONCRETE OF THE BEBQ ARCH FCOTINGS AND THE GRCUT AROUND THE TRANSVERSE
DOWEL RODS HAVE BEEN IN PLACE FOR 72 HOURS.

DUMPING FOR BACKFILLING IS NOT ALLOWED ANY NEARER THAN 3 FT TO A VERTICAL PLANE
THROUGH THE ARCH SPRING.

THE FILL MUST BE PLACED AND COMPACTED IN LAYERS NOT EXCEEDING ONE FOOT. THE
MAXIMUM DIFFERENCE IN THE SURFACE LEVELS OF THE FILL ON OPPOSITE SIDES OF THE
ARCH MUST NOT EXCEED 2 FEET. LINES ARE PAINTED AND NUMBERED ON ARCH ELEMENTS
TO INDICATE EACH BACKFILL LEVEL. THIS SERVES AS A GUIDE FOR EQUIPMENT OPERATCRS
AND HELPS TO ENSURE THAT THE MAXIMUM DIFFERENCE 1S NOT EXCEEDED.

THE FILL BEHIND WINGWALLS MUST BE PLACED AT THE SAME TIME AS THAT OF THE ARCH
FILL. IT MUST BE PLACED IN PROGRESSIVELY PLACED HORIZONTAL LAYERS NOY EXCEEDING
ONE FOOT PER LAYER AND SHALL MEET THE SPECIFICATIONS UNDER ATTACHMENT A
HEREIN,

THE OVERFILL MUST BE COMFPACTED TC A MINIMUM DENSITY OF 95 % AS REQUIRED BY
AASHTO T-68.

SOIL WITHIN 1 FOOT OF CONCRETE SURFACES SHOULD BE HAND-COMPACTED. ELSEWHERE,
USE OF ROLLERS IS ACCEPTABLE. F VIBRATING ROLLER-COMPACTORS ARE USED, THEY
SHOULD NOT BE STARTED OR STOPPED WITHIN 3 FT TO A VERTICAL PLANE THROUGH THE
ARCH SPRINGS AND THE VIBRATION FREQUENCY SHOULD BE AT LEAST 30 REVOLUTIONS PER
SECOND.

THERE ARE NC SPECIAL REQUIREMENTS FOR THE BACKFILL MATERIAL AND COMPACTING
BEHIND WINGWALLS EXCEPT THAT EACH SHOULD SATISFY THE CRITERIA FOR NORMAL RCAD
EMBANKMENTS.

23 SETTLEMENTS AND HORIZONTAL DISPLACEMENTS

2.31

232

233

234

THE CONTRACTOR SHALL CHECK SETTLEMENTS AND HORIZONTAL DISPLACEMENT OF
FOUNDATION TO ENSURE THAT THEY ARE WITHIN THE ALLOWABLE LIMIT PROVIDED BY THE
ENGINEER. THESE MEASUREMENTS SHOULD GIVE AN INDICATION OF THE SETTLEMENTS
AND DEFORMATIONS ALONG THE LENGTH OF THE FOUNDATIONS.

THE FIRST MEASUREMENT ROW SHOULD TAKE PLAGE AFTER THE ERECTION OF ALL BEBO
PRECAST ARCH SYSTEM ELEMENTS, A SECOND AFTER COMPLETION OF BACKFILLING, ANDIA
THIRD BEFORE OPENING OF THE BRIDGE TO TRAFFIC. FURTHER MEASUREMENTS CAN BE
MADE ACCORDING T0 LOCAL CONDITIONS,

THE MAXIMUM DIFFERENCE IN VERTICAL DISPLACEMENTS V' SHOULD NOT EXCEED

1 INCH ALONG THE LENGTH OF ONE FOUNDATION.

IN CONJUNCTION WITH POSSIBLE DISPLACEMENTS OF THE FOUNDATIONS, CHECK FOR
VISIBLE CRACKS IN THE CONCRETE OF THE ARCH INTRADOS. FINE OR HAIRLINE CRACK

S ARE TO BE EXPECTED IN THE CROWRN AREA AND ARE NOT HARMFUL.

24  MEASUREMENT AND PAYMENT

241

242

PAYMENT SHALL BE CONSIDERED FULL COMPENSATION FOR ALL LABOR, MATERIAL,
AND EQUIPMENT TO INSTALL THE BEBO ARCH SYSTEM AND ALL ITS COMPONENTS,
FODTINGS, ABUTMENTS, BACKFILL, ROADWAY AND CLEAN UP.

THE BEBO-TOP PRECAST ARCH OVERFILLEDR SYSTEM SHALL BE PAID

FOR ON A LUMP SUM BASIS.
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(OTHERS, OR OTHER YSE 1§ PROHIBITEL WITHOUT THE EXPREGS WRITTEN AUTHORIZATION OF CONTECH

BRIDGE SOLUTIONS.
'OR, (3 TO VERIFY THAT ALL INFORMATION SHOWN OH DRAWINGS HAS BEEN THOROUGHLY

EBD ARCH SYSTEM 13 A PATENTED SYSTEM {PATENT NUMAERS 5.036.717, 240004, 6,434,802, AND
PRODUGTION WILL HUT COMMENGE UNTIL RECEIPT OF SIGMED APPROVED SHOP DRAWINGS

8.7 19.452) AND FURNISHING OF THESE DRAWINGS AND SPECIFICATIONS DOES NOT CONSTITUTE AN EXPRESS
R IMPLIED LICENSE TO USE THESE DRAWINGS AND SPECIFICATIONS.
THE DAAWINGS AND SPECIFICATIONS,

[

CHECKED, COMPLEE S WITH THE CONTRACT DOCUMENTS, AND 18 ADEQUATE TO MEET THE FIELD CONDITIONS |

(CONTECH BRIDGE SCLUTIONS ADGEPTS MO RESPONSIBILITY FOR INSTALLATION ERRORS 8Y THE
CONTRACTOR AND ERRORE OR CMISSIONS RESULTING AFTER RECEIPT OF APFROVED SHOP DRAWINGS.

THIS PRINT IS OWNED BY
CONTECH BRIDGE SOLUTIONS
AND MUST BE RETURNED UPON
REQUEST. NOT TO BE COPIED.

e

Arch Systems

BEBO#

:
3
3
w
3
5
g
g
8

[~}
g
@
§
5
i
=
:
5
n

Ba
]
0858
it

g
o

POME D

= Il

GENERAL REVIRIONS

STANDARD DRAWINGS
KY TRANSPORTATION CABINET

BACKFILL SPECIFICATIONS

OB NG

5 oF 15




CULVERT DIMENSIONS

SPAN

128

14

a

o.00"

2.00°

WATERWAY AREA
(Squore Feet)

RISE SPAN
(fit) | 12 14'
4 42 | 50
5 54 64
& 56 78
7 78 92
8 90 105
g {102 | 120
10 | 114 134
1t 148

Mirimum Cover = 0"
Moximum Cover = 507 #

CULVERT DIMENSIONS

218" 149"

CULVERT DIMENSIONS

40.00"
18.04" Arc Lenglh

&
3,
9

SHORT SPAN SERIES

MAXHMUM UNIT LENGTH = 8-07

SPAN] 18" | 20 | 24
¢ |z28.85"|3843| 4829
t |12s59|16.77°| 21.07
a 0.00'| 213 | 4.26'
b 079"} 1.397| 219
¢ 2.80°' | 268" | 275
d 1.56° | 229’ | 3.01°

WATERWAY AREA
(Square Feet)

RISE SPAN

{ft) | 15 200 | 24

5 71 a5
6 87 | 105 | 1o
7 | 103 | 125 | 143
8 11g | 145 | 167
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Span

SPAN| 28 | 37 36
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e |o000 | 215 | 448
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t; |10'e g| 12" 127

WATERWAY AREA

(Square Feet)

RISE SPAN
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LONG SFAN SERIES

MAXWUM UNIT LENGTH = 60"

Minimum Cover = &'
Maximum Cover = 30" *

MID-SPAN SERIES

MAXIMUM UNIT LENGTH = 8'-0"
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30.71" Are Length
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Lo
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MAXIHUM UNIT LENGTH = 60"
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CULVERT DIMENSIONS

46.64"
45.58" Arc Length

SPAN a8’
R 27.573'
a 3.45°
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WATERWAY AREA

(Square Feet)
RISE SPAN
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CULVERT DIMENSIONS

EXTENDED SPAN SERIES

MAXIMUM UNIT LENGTH = 4'-07
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a 0.0’ 345
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MEGA SPAN SERIES
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/Precasf Bridge Units

Precast Counterfort

Tipe A-3

! Type H-2
END PLAN
{Foundations not Shown}

Precast Counterfort _/ Precast Counterfort —/

Tpe H-

JIOMDORL] 150393

Precast Counterfort Precast Counterfort
/— Type H-3

lrf)pe H-2

Precast Counlerfort
[ Type H-1

Wingwall

Precast

/—Precasr Headwall

END ELEVATION

(Foundalions not Shown)
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2'cr 45 space as shown [mox. 1-0" 0.c.)
(tw.)
— /—S{irrups Designed per Project
AN 4"
L E. : ;/—3/4¢Hook Bolt —‘l "
Construction Joinl i
mL 1 SR -—— Precost
¢ 12" \_ Bridge Unit
3/ x 6

Ferrule Loop Insert

8" ATTACHED HEADWALL

PRECAST WINGWALL DETAILS

NOIES:

@ Footing depth defermined by scour considerations.

@ Wingwall footing width determined by allfowoble soil bearing.

For level instollation, top of culvert ond wingwall footings at some elevatfion.

For sloping instafiotion, top of footings fo be on same plone.

@ FProvide bent bars lo make culvert and wingwall footing reinforcing conlinuous.

£ 67 DaytoaRichmond
Twe Bolt preset enchor
for 18 x 6" Threaded
Rod (2) with Double Nu!s-—-]

€ 6" Dayton/Richmond
fwo Bolt preset anchor
for 10 x 3" bolts,
(6" piteh)
Inside face of
| precast bridge unit

1" x 10" x 14" Golv B
P Washer 4" x 4" x 1/2°
Golv. (PW-1)

45" WINGWALL CONNECTION

PLATE DETAIL @ UNIT LEG

#5 space o5 shown (max. 1'-0" o.c.)
. ;— Stirrups Designed per Project
pe

/— 3/4°¢ Hook Boit —_l "

10"
2%ir
(tp.)
e [T
E |y
=lE [l
1
Construclion Joint 3N

T R L
§ lt’!1\ St e e Precost
- : - Bridge Unit

\— 34 x 67

Ferrute Loop Insert

10" ATTACHED HEADWALL

Precost Bridge
Uait

Haadwoll

£ 6" Dayton/Richmond
Twe Boll presel ancher
for 1'9 x 6" Mrecded
Rod {2} with Double Nuls

3" Deep Keyway

/— Culvert Foating
/ Wingwali Conneclion £

Wingwoll Anchor

¢ & Doyton/Richmond
Two Bolt preset onchor
for 18 x 3" bolls,

(6" pileh)

Precost Heodwall

1" x 16" x 14" Galv. B
P Wosher 4" x 4" x 1/2"
Galv (PW-1)

45" WINGWALL CONNECTION
PLATE DETAIL @ HEADWALL

#5 space as shown (max. 1-0" a.c)

- /—‘Sﬁn'ups Designed per Project
R 4"
. J/4°8 Hook Boll
CaklT / "

3% Perforated Droin
supplied with Wingwall Unil

1-0"
27l
{tw.)
& 1 ¢
(g |1
) 1
Construction Joint »

L.

S 5. L =t—— Pracost

“LJ \ I x 6"

Bridge Unit

Ferruig Loop Insert

12" ATTACHED HEADWALL

Compacted Malerial
(Same os unit bockiw)

Finished Grode
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Grout

SECTION

@

AN
—/

£ 6" Dayten/Richmond
Two Bolt preset anchor
fov 1% x § Threoded

Rod (2) with Double Nuts
Inside face of
/_ procost bridge unit

{

1

1"x 107 x 147 Galv. P

P Wosher 4" x 4" x 1/2°
Galv, (PH-1}

4]

0" WINGWALL CONNECTION
PLATE DETAIL_@ UNIT LEG

3" # Perforated drain
supplied with wingwoll

#5 Space as shown (mox -0 o.c)

Stirrups Designed per Project

F7 Dayton/Richmond Hooked

1-3"
2'elr
(bp)
| [Fzz
= Py
= | /Y |
W _|'__Er "1} L Dowelin
L o
Construclion Joint e

Precost
Bridge Unit

“t [~—Additional bridge unif reinforcing

112" %3 :/2“—/ "
Keyway

\Daﬂm/RJ'chmond a7l xr-2

designed per projsct

DB-SAE Hooked Dowel Bor Splicer

15" ATTACHED HEADWALL
FOR GUIDERAIL

Limils of excavation

Limils of Critical
Bockiti Zone (C.8.2)

CIP Founa’afim\ ]

front Face of Precast
Concrefe Relaning Wal —\

Woll Panel Height Varies

-Support Rib

5" pipe

_____

Sl
5

CLP. Mud Slab—"

Inside foce of
precast bridge vnit

€ 6" Dayfon/Richmond
Two Bell presel onchor
for I"® x 6" Threaded
Rod {2} with Doubls Nufs

PRECAST MUR EBAL

WALL PANEL

§ 6" Daylon/Richmond
Two Bolf preset anchor
for 19 x 3" boils,

(6" pitch)

Precost :
Wingwalt _

el

P Wosher 4" x 4" x 1/2"
Gotv. (PH-1)
L8 %8 x 107 Galv

90" WINGWALL CONNECTION
PLATE DETAIL ® UNIT LEG

Note: Slandard wingwoll angles are
60, ond 90 degrees, 3pecial angles
fabricated to mest specific site req

78 or 8

Aggregate conforming to
/_ size 68, 7,

of Precast Wal
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) t € Dayton/Richmond
. 1 1/4" Dio. x 7 1/2" F-358 EC Insert | Stoinless
1 1/4" Dia. x 1'-6" Coit Rod

#6 sach face © Double Nut and Washer

1’-0" 0.c. max.

)
i 1 - .
Pl -"E’T Ties Designed per Project
g T
4 L
P RRE i
LR I 2 ~ f5 Top & Botlom
T3 I\ . /
Precast o - AR T y
Bridge Unit T TEER
CRNEREN Sl S 3% Hole Grout sofid in feld

112" x 3 1/2"

g . after installation of Coif Rod
Keyway 6 - 05 oc

10" DETACHED HEADWALL
CONTINUOUS COLLAR

Wall reinforcing not
— / shown for clorily.

Front face of /

precast Heodwoll

<

¢ Dayton/Richmond

1 1/47 Dia. x 7 1/2" F-58 EC Insert } Stainless
1 1/4" Dig. x 1'-6" Coif Rod

Double Nut and Washer

. 5 Counterfort reinforcing
Zelr = /_ not shown for clority.
(min.) —
]
: . m SR Precast
. o Bridge Unit
1" embedmenl
2-g97

DETACHED HEADWALL
COUNTERFORT TYPE H-1

2 9

€ Doyton/Richmond

2y I'-3

& Dayton/Richmond

(tw) 1 1/4" Dig. x 7 1/2" F-58 EC Insert } Skainiess (e 11/4" Dia. x 7 1/2" F-58 EC Insert

1 1/4" Dig. x 1-6" Coil Rod
Double Nut and Washer

#6 each lace @
1'-0" 0.c. max. \

7— Ties Designed per Project
&
8
. >—2 - #6 Top & Fottom
Precast .

Bridge Unit

Additional bridge unit reinforcing

\: designed per project
3¢ Hole Grout solid in Feld

offer instollation of Coil Rod

11/2°x 3 1/2"—/
Keyway

12" DETACHED HEADWALL
CONTINUOUS COLLAR

Tl Wall reinforcing not
Front face of _/ g,
precast Headwoll . -f'/_s”f’”” for clarity.
3* € Dayton/Richmond
\_' 1 1/4" Dio. x 7 1/27 F=58 EC Insert } Stointess
N 1 1/4" Dia. x 1-8" Coil Rod
o \ Double Nut and Washer
N
S e Counterfort reinforcing
" li \ t— not shown for clarity
2lr L
(win) |1 it
e —
Y SRR ﬁ S Precast
: B Gridge Unit
1” embedment
L | SV

DETACHED HEADWALL
COUNTERFORT TYPE H-2

1 1/4" Dio. x 16" Coil Rod
#6 each face @ Double Nut and Wosher
1'-0" o.c. mox, \

fies Designed per Project
2
§ - J
L 73 ~ #6 Top & Bottom
. f
Frecast
e
A B LA = dditional bridge unit reinforcing

grigge tnit | & ~;-~1$;:*_'

11/2"x 3 172" . ! designed per project
Keywoy Z6 |
—6-4585 oc 30 Hole Grout sofid in field

ofter instoffotion of Coit Rod

15" DETACHED HEADWALL
CONTINUOUS COLLAR — FOR _GUIDERAIL

o Wall reinforcing not
front face of " 3 shown for clarity
precast Heodwoil \W‘!‘—

& Dayton/Richmond

1 1/4" Dia. x 7 1/2" F-58 EC Insert } Slainless
1 1/4" Dia. x 1-9" Coil Rod

Double Nut and Washer

Counterfort reinforcing
/ not shown for clerity.

f——Precast
Bridge Unit

2%l
(min,) |1
‘_.

1" embedment

DETACHED HEADWALL
COUNTERFORT TYPE H-3

’ Stainless
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Guardrail ond Post
By Others per KYTC
Standerd Drowing No.
BOP-005-01

(4) 7/8"8 Epoxy Bond Bolts
8" minimum embedment

Top of Precost
Culver! Unit

OPTION 1 — POST ATTACHMENT

JO_BRIDGE” UNIT

Guordrall ond Pos!
/— By Others per KYIC
= Standord Lrawing No.

} BOP-005-01
l /

l

9 I

]

]

1

>
! | 1/8" Fobric
4 / Georing Pod
=

4 - 1" HS Threaded
Anchor Reds with Hex
Nuts ond Lock Woshers

T £
§A—b- 4 8
L F
T IIM_\_‘M“,f
e}
s ly e o5
Y
hmin.
P, TA TAl
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L embedmen!, 4 per pedestol,

A . s

| 1 N,
—I vories

£ Ties @ 6" oc— e
2-0

SECTION

.

A

/

QPTION 2 — POST ATTACHMENT

IO CAST-IN-PLACE P, TA

Guardrall ond Post
TN —/ 8y Gthers per KYIC
Standord Drowing No.

BOP-005-01
=3 Nole:
Reinforcing in headwall
- 4 12" and precast bridge it
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Bridge Unit
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TOP MOUNTED GUARDRAIL
CONNECTION

Guardral! ond Post
By Others per KYTC
Standard Drawing No.
BOP-005-01 —\

5" long sleeve nut wilh right hond machine
lhread made from hex or square stock, min.

170" distance ocross fals. (yp.)

1-3"
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7 3" min. lhrecded length (p.)
il
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PRECAST REQUIREMENTS

H

Al matedals must be in conformance with KYTC Siandard Spesiticalions for Road
and Bridge Corstruciion, the KYTC List of Approved Malanizls, and all applicable
ASTAM and AASHTO standards,

Al precast components shall be menufactured by a fabricater approved by KYTC
mdbemsmmmFammﬁmesa{ﬁeKmakmispmm
Cabinet, Dep V High Standsrd Sp for Road end Bridge

of

camymﬂ:sm 106.4 of the Standard Specifcations for Road snd Biidge

Buy Amavican Reg

Frocast arch units shalf be conskudlad with ona weephola in sach feg per KYTG
Standard Specifications for Road and Bridge Construction.

Precast components shail ba desipned according to ihe curment version of the
AASHTO LRFD Bridgs Design Specifications, Arch umits shall be designed o
support HL-33 Live Losd,

CONS TRUCTION REQUIREMENTS

Footings - Tha bridige unis and wingwalis shaff ba fnsfalied on alther pracast or
eastin-place concrola foobings. The dasign size and elavation of tha foolings shalt
bo as spacifod on the plans. A three inch deep keyway shall be formed in the
fop surfaca of the bridga fooling threa nches clear of tha irside and cutside
Tacas of the bidge unfts, unless spacifed ctherwisa an the plans. No kayway Is
ragquired in the wingwall foolings, unlass ctharwse specifiod on the plans. The
Tootings shal bo givon & smooth foal finish and shall raach o comprassie
shength of 2,000 paf bofore placament of the bridge and wingwal elsments. The
exnprelad fDoling surace shall by consiicted in accordance with grades shovn
on the pigns. Whan fastod with 2 10 foot simight edge, tha surfaca shal nof
vy more than 34 inch i 10 leel. K a procast concrale fooling is tsad, the
exntractor shall prapacs a 4 inch tiick base kayer of compadied gransar materal
the Julf width of the footing prior I placing th pracast footing.

Placement of the Bridge Unis, Wingwals and Hasdwalls - The boidge nits,
and plan

MU compressive strength of 1500 psi bafore bes may be removed.

Extomal Prolection of Joinis - The butt joint made by two acfolning bricige units
shall be coverad with a 28" x 1 38" preformed biminous jolnt sealant snd 8
minkmum of @ 8 inch wide join wrap. The surfsce shall be res of dirf before
w&wﬁe}a&ﬂm{m&t A primer compaliblie with the foit wrap to be used

bridwssdmieg,mm top of tha arch and i the opposite bridge section
Iag. Any taps thal result in the jokit wrap shallbe a mknimurn of si nches Jong
witf: the overisp running downhsl.

I addition o the Joints between bridge unis, the joint betwesn the end bridgs
dascribad above. If,

ba soaled with a 20 sinp of (¥tor fabric. Also, Iif it hokes ane formed i the arch

waits, they shall b prmed and coverad with & 9 x 5 squara of jolat vrap,

During the backiiing operation, care shall be taken to keep the joknt wrag bn s

Backil - BacioR shell be considansd ae s replacod excarvation and naw
Wmammmmmmmm The
projoct tors sdiich inctude the specifeations for
tion for "...-....n ition and
mwwumhmm

Mo back¥ shall ba placed against any siructurs! elaments uril they have besn
approved by the Enginos.

Backi against 3 b wface shal be placed. fiy b svoid damage
o the watsryoofing matsisl.

ical tampers or approved i stall be wsad lp compact
8# backit and embantment Mnadabyadambaadrddamdwmamp
of sach biidge unit Lt if is coversd fo a minknum deplht of one fook, unfess the
desion fif height is less than 10", The backii within the Critical Back Zone
(shown i the diagrams betow) shall b placed in s of eight Inches o less
flocse daptf). Heavy compection equiprment shall not be opersted In this area or
over the bridge urti it is coversd o a depth of one foct, unless the design &
helght is tess than 140,

Lighibwedght dozevs ard graders muy be operatsd over brdge units kaving one
Fool of compaciad caves, but heavy sarth moving equipment ffacger than a D4
Cezer weighing in axcess of 12 tons end having rack pressures of elght psi or
memmdmmmdss@mbbsmm
foet. Innocase shaf f the design load (HS20
wmwmmmmmm Spproved by the precast
dosigner,

Any addttional i and subsequent excavetion required o provide this minkmum
covar shal bo made pi o additional cost [ the projoct.

Asa against lnlodk b in the bidga, wheart
phdﬁgbaabi’atmma'ml' mmmbsmmmheg’:&nlﬂm
opposits sides of the bridge exceed 24",

Back¥ in frant of shall be carrled io d K18 shown & the plans.

No backifng may begin uil & beckii! compaction lesting plan has beer
coordinaied with snd approved by the pracast provider, Cost of e backi
compaction testing shall ba inchided in the cos! of e pracast thits,

Vardas by Anchor Tye
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R
AT S i o
T %am :.Zue
= ore
:;:3 20 ﬂbu vba'iq
Baed
: ‘Pﬂgp
b o
v O ,,?E‘*' Linits of Cofcat
- As., Gacksl Zonw
o feRZ)
. 5 Bn-SRy
S| £

WINGWALL BACKFILL REQUIREMENTS

BACKFILL DESGRIFTION [AASHTO M 145-61)
G Ciassificati At ATF A2 A4
A-T-a A1 A2d  A2S A28 A2T7
Sleve Analysis, Peroent Passing (100% Ps.ssim T Siore)
No 10
No. 40 .'mmex. £0 max. 81 min,
No. 200 5max, 25mex. 10 max. 3Fmax, Imay, 35Smar, 3Tmac 38 miin,
Charselenistics of Fraction Passing
Mo, 40
Liquid Limit 40max. 41mh.  40mae 41min. 40 max,
Frasticily index Smat. N fomax  10mar iTmin  7fmi 10max
Usual Types of Significant Stana Fragments, Fine Sitty or Glayoy Gravel and Sand Sty Soks
LConstifuwent Materiafs Craved & Sand Sand
Genoral Rating 85 Subgradg Excofont to Good Fak to Poor
‘—FivlshedGrade
Compacted Materia! Lﬂm‘s of
Crifical

(566 chart befow)

C.8Z fimtts
soanols-2

Sm

ELEVATION

NOTES

1. SEE [TEM 4 FOR BACKFYL SPECIFICATIONS.

2 FOR FILL HEKGHTS GREATER THAN 20, CB.Z LIMIT SHALL BE 240" ABDVE ARCH CROWM. FORFRL HEIGHTS
oz

 APPROVED.
& BACKFRL SHALL BE COMPACTED IN LAYERS UNTIL. THE DENSITY ISNOT LESS THAN 95 % OF THE MAXIMUM
DENSITY.

oan e WAH.EG!:ZTWL ACGEPTASLE. JE‘.AZWL
=M iz ALAZ -
bt oo <z ALAZ AL A -
> G ALL A AT -
"WATERIAL PER KYTC SPECIFICATIONS
BACKFILL REQUIREMENTS
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TOP OF WINGWALL

ELEV
TOP OF WINGHALL—y,-. WING “A” WING “B" .. —T0P OF WINGHALL t
Jop € e % L. ' KEW 4y s
’ 7 / ’ . 4 bLe WING IIB "
OF /2 WING “A" } !
A : / TOP OF WINGWALL T FTTTTTTTTTTTTTmmmmmnmmmmmaanammm s
X ! A /7 : /\_/' ELEV. COVER HEIGHT DECK THICKNESS (+d)— 9
- =1 4 . Vel 7z - — 4 -
H [l 1 N S L. - ’ v
: ! : - T0P OF HEADHALL-7 / / ; / SKEWED,CLEAR SPAN (B / 1
i ! : N ELEV. 77 i — LOW STRUCTURE =
! l : § \=TOP OF HEADWALL / g : 7 ELEVATION HAUNCH =
- : . : ; ; / : TOP OF HEADWALL
; [ : i ELEV. (@ WINGHALL SKEW ANGLE DETERMINED / @V / / ; ELEV. LENGTH %
; : 5 BY DESICNER Q 7 & / g THICKNESS AR SPAN (S " -
: - : ; 8 ; ; WA (1w) ($)
i Lg i j‘ (® STRUCTURAL DESIGN BEASED ON ¢ / ; §/ / / . L. THIC LL CLEAR SPAN g
: —= : SKEWED SPAN LENGTH ’ AN -7 7 [
: . ' ‘ g / ’ =]
: ox ; (® SKEWED BRIDGES WILL CONSIST OF ALL [/ 2 q‘/ z ’ / e
: L& : /‘ ¢ STRUCTURE PRECAST SEGMENTS BEING CONSTRUCTED — / . [¢ STRUCTURE “
[ T L. gl b T0 THE SKEW . . .:.'.4/_._._.;{ ......... F/ AR S _.H_
: : I g & : BASE OF WALL
H v F—] © 7 /
H H 1 E H /
: : Poe ;
: : I : 7 @ sO a@ ta tw n uax i D warermar®d
: CLEAR SPAN () | ! T | 11 | (1M | (Im | (FTy |COVER HEIGHT) OPENING
: ! ] ' e, 14 4 12 10 3 15°-0 53.0
' ; i : A 14 6 12 10 3 15°-0 81.0
H 1 I3 O
A , : : ~~T0P OF HEADWALL - e 14 8 12 10 3 15'-0 103.0
e HEAD“"LN 5 oy ¥ 14 10 12 10 3 150 137.0
B - i// : - YL 16 2 12 10 3 1570 61.0
oz ; L ns 4 16 6 12 10 3 15"-0 93.0
! Yy : 16 8 12 10 3 15720 125.0
S Lya U = or st ' 16 10 12 10 3 15"-0 157.0
s G b } 18 4 12 10 3 1570 69.0
S WING “C” Flv (EAOMAL LWING D" 18 3 12 10 3 15°-0 105.0
) ; 18 g 12 10 3 157-0 141.0
/e upn ! -
roe oF winoma—e WING °C TOP OF WINGWALL ! 18 10 12 10 3 1570 177.0
ELEV. ELEV. [t 20 4 12 10 3 15'-0 7.0
SQUARE BRIDGE PLAN SKEWED BRIDGE PLAN ~T0P OF WINGWALL 20 8 12 10 3 15°-0 1710
ELEV. 20 8 12 10 3 157-0 157.0
SCALE: g = 1'-0 SCALE: 4" = 1'-0 20 10 12 10 3 15°-0 197.0
2 ] 12 N 3 80 85.0
N ( 22 8 12 10 3 270 129.0
PRECAST HEADWALL —) CLEAR SPAN (5] o . = 0 2 o )
5 ¥ = DECK THICKNESS (td)— 22 10 12 10 3 8 -0 217-0
: : ~<———STRUCTURE BACKFILL 24 4 12 12 6.67 8°-0 89.3
: _‘Il : {UTYPicAL) 21 6 12 12 6.67 80 137.3
V| Low sTRucTuRE : : i 24 8 12 12 6267 80 185.3
i : ; wane| WALL THIGKNESS (tw) 24 10 12 12| 6.67 50 233.3
: : 4——PRECAST WINGWALL - : 1 1 2 . = 7.
: : ~ LENGTH ™ — i /—TOP OF FODTING 2 2 1 581 20 313
: : o ) Y Rk 26 3 12 12 6.617 50 149.3
: FLOW LINE & TOP ; - d ) 26 8 12 12 6.67 5-0 201.3
mmmneee : /_UF ROCK ELEV. A 2 - 26 10 12 12 6.67 50 253.3
‘- = FLOW LINE & TOP I 28 4 12 15 6.67 570 105.3
RS NS L N S /UF ROCK ELEV. P 28 6 12 13 6.67 5'-0 161.3
P 28 8 12 12 6-67 570 217.3
EOLyCM OF FODTING rr¥ezableeeeoey , ractooy ——F—mrp 28 10 12 12 6.67 570 273.3
. H H 1 i . T = 7
TYPICAL ELEVATION P : : P NIES 30 ] 13 17| 6.6 170 113.3
seedorrnesneeanaoas et el aeess 30 6 13 15 667 40 173.3
SCALE: %" = 17-0 BASE OF STRUCTURE 1'-6 30 8 13 14| 6.67 -0 233.3
ELEV. 30 10 12 14 6.67 470 293.3
SECTION B-B 32 ] 13 13 6.67 20 122.3
32 3 13 17 6.67 20 185.3
SCALE: ¢ = 10 32 8 13 14 661 47-0 243.3
32 10 12 14 6-67 47-0 313.3
PRECAST WINGWALL STRUCTURE LIMITS PRECAST WINGWALL DECK THICKNESS (1) 11,0 coveR 34 2 13 20 14 270 122.0
u < 2 AS2 (OVER HAUNCHES) 34 6 13 18 14 2720 190.0
| 2" COVER 34 ] 13 15 14 4-0 258.0
¢ STRUCTURE —— Ee o 1 ~ — — 3 10 13 15 14 0 326.0
PROFILE GRADE— | =3 SEE TYPICAL JOINT S =5 [] 36 6 14 19 12 170 202.0
R ‘&/‘) | SEAL DETAIL. SHEET 2 2 - As4 36 3 12 16 14 -0 214.0
3 | g = S |auncy 36 10 13 16 1 40 346.0
M = |2 I s -1 "LENGTH 36 12 13 B 14 a0 418.0
/ = ' ! & As3 (oveR Miospany ML 38 8 14 18 1 370 290.0
= x ! w 2" COVER 38 10 14 18 14 370 366.0
o I =2 T
8 s , £ ‘ a0 g 15 20 14 370 306.0
= = = : 2 2% COVER |H 40 10 15 20 14 3'-0 386.0
= - w «n
I 2 i (D SPAN AND RISE COMINATIONS SHOWN ARE NOMINAL. HY-SPAN
Il g i (1w - = (tw) STRUCTURES CAN BE FURNISHED IN VIRTUALLY ANY COMBINATION
I 2 . waLL Tioxness | | CLEAR SPAN (S) | | s T Goness OF SPAN AND RISE. EITHER THE SPAN AND/OR RISE MAY BE FRACTIONAL
) . = S, T S — e T0 MEET SPECIFIC SITE REQUIREMENTS.
H |
; @ MAXIMUM COVER HEICHTS ARE FOR THE MINIMUM MEMBER SIZES REQUIRED

SECTION A-A

SCALE: ' = 1'-0

/ HY-SPAN’

The Instant Bridge™

STRUCTURE RE INF

ORCING

TYPICAL "

NOTE: REINFORCING SIZE AND SPACING DETERMINED DURING
PREPARATION OF STRUCTURAL DESIGN AND SHOP DRAWINGS.

FOR EACH SPAN RANGE. STRUCTURES EXCEEDING THIS FILL CAN BE
FURNISHED BY INCREASING MEMBER SIZES AS DETERMINED DURING THE
DESIGN PROCESS.

WATERWAY AREA SHOWN 1S FROM LOW STRUCTURE ELEVATION TO BASE
OF WALL WITH HAUNCH AREAS DEDUCTED.
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le—LIMITS OF STRUCTURE
BACKFILL (TYPICAL)

17 SHIM (TYP.)
GROUT

FOOTING
HEIGHT

3“ KEYWAY

1'-6 | FOOTING
WIDTH

TYPICAL CULVERT FOOTING

SCALE:34"=1"-0

(FOOTING WIDTH DETERMINED FOR EACH
STRUCTURE BASED ON APPLIED LOADS
AND GEOTECHNICAL PARAMETERS.

LIMITS OF STRUCTURE —
BACKFILL (TYPICAL)

PEDESTAL
¥IDTH
BASE OF STRUCTURE
ELEV. ;
1 sHIM e, ) TOP OF PEDESTAL
GROUT e

[P S

HE IGHT
3" KEYWAY

TOP OF FOOTING
[ELEV. i

FOOTING WIDTH (D |1°-6
TYPICAL CULVERT FOOTING WITH PEDESTALS

SCALE:3%"=1"-0

FOOTING, PEDESTAL

HEIGHT

i‘——-LIMlTS OF STRUCTURE
BACKFILL (TYPICAL)

GROUT
CULVERT LEG (TYP.) :

1 SHIM (TYP.)

1 Bl 1.

1'-8 \—CIP BASE SLAB

TYPICAL BASE SLAB DETAIL

SCALE:3%"=1"'-0

12" EXTERNAL 3 TOP OF PRECAST
WRAP MATERIAL S l‘BRlDGE UNIT
3,4"
~ o | -
-

TYPICAL KEYWAY DETAIL

(DECKS WITH LESS THAN 3’ OF COVER)
SCALE:34"=1'-0

NOTE: AFTER ERECTION THE JOINT SHALL
BE FILLED WITH NON-SHRINK GROUT.

e W T
1 12" EXTERNAL
TOP OR SIDE OF —, : WRAP MATERIAL
PRECAST BRIDGE M
UNIT
e, i,

TYPICAL JOINT SEAL DETAIL

(WALLS & DECKS WITH 3"'-0 OR GREATER COVER)

SCALE: 1% = 1°~0
FILL LIFTING INSERT POCKET
PRIMER COMPAT IBLE PRIMER COMPATIBLE WITH CROUT. FINISHING FLUSH
¥ITH JOINT WRAP 12" EXTERNAL WITH JOINT WRAP i
[ WRAP MATERIAL 12 EXTERNAL
TOP OF PRECAST ! T0P OF PRECAST /_ WRAP MATERIAL
BRIDGE UNIT \ i BRIDGE UNIT \
d
., ! i, i, Y
i
J
A i .
LIFT HOLE PLUG \—PRECAST BRIDGE UNIT LIFTING INSERT-—/ PRECAS I BR 10GE
LIFT HOLE OR WINGWALL
LIFTING HOLES LIFTING [NSERTS

TYPICAL LIFTING INSERTS

SCALE: 1" =1'-0

@/ HY-SPAN'

The Instant Bridge’

Dale

Revisions

sic | Sym-

AE/NAM
S

" bs Noted

7113406

Designed:
Drown:
Checked:
Scole
Dote:

FODTING AND JOINT DETAILS

HY-SPAN BRIDGE SYSTEM

448-2920
262-4920
259-5401
842-2900
841-3361

|[rerePHone
502
317
219
314
419

INDIANAPOLIS, IN
MISHAWANKA, IN
ST. LOUIS. MO

LOUISVILLE. KY
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2" CL. (TYP.)—l

#5 BARS —

#4 DOWEL BAR SPLICER
’ SYSTEM @ 1'-0 MAX.
o)

2 aARsé/ ; ~~
/

TYPICAL PRECAST HEADWALL

(CAST ON AT PLANT)
SCALE: 1" =1'-0

® [ J
L J [}
SEE DETAIL Ax\
Y |e L]
-s]
[ 1 E ®
X

2” () HOLES FOR BOLT —/\/

CONNECTIONS

TYPICAL PRECAST HEADWALL

(FIELD BOLTED AT SITE: HEIGHT GREATER THAN 2°)
SCALE 1’

s 1=

3" RECESS

2" cL. (TYP.)l |

#4 BARS — - SEE DETAIL 8
I
— 2" HOLES FOR
/! BOLT CONNECTION
#4 BARS — '

TYPICAL PRECAST HEADWALL

(FIELD BOLTED ON SITE: HEIGHT LESS THAN 2°)
SCALE: 1"=1'-0

11/ DAYTON SUPERIOR F-59 NC
. THREADED INSERT OR APPROVED
T\,l l l EQUAL

SN

— PRECAST BRIDGE UNIT

SIDE MOUNTED GUARDRAIL

SCALE: 1"=1"-0

HEAVY HEX NUT 1" & THREADED ROD

P WASHER 4” x 4" x¥%"
WITH 1'4" @ HOLE

1" DAYTON SUPERIOR F-57 NC
THREADED INSERT OR APPROVED
EQUAL

DETAIL "A”

SCALE: 1"=1'-0

®1” O THREADED ROD

HEAVY HEX NUT
5" x 5" RECESS

GROUT RECESS AFTER
HEADWALL INSTALLATION

P WASHER -
A
WITH 1" @ HOLE

COPING —>f
FACE

1" DAYTON SUPERIOR F-57 NC
THREADED INSERT OR APPROVED
EQUAL

DETAIL "B”

SCALE: 1"=1'-0

2" () HOLES FOR BOLT ~f

CONNECTIONS

GUARDRAIL POST

%' @ x 1'-3 THREADED
ANCHOR BOLTS

f—t

3" x 10" x 11" ¢

SEE DETAIL A

[—TACK WELD PLATE
TO BOLT HEAD

N~ et~ PRECAST BRIDGE UNIT

TOP_MOUNTED GUARDRAIL

SCALE: 1"=1'-0

REQUIRED SPACING OF INSERTS AND THREADED
RODS TO BE DETERMINED AS PER STRUCTURAL
DESIGN AND SHOP DRAWING PREPARATION.

3" BENT ¢
¢ 1" @BoLTS

y

STRUCTURE. BACKF ILL—i-=
(TYPICAL) :

PRECAST WINGWALL

1" DAYTON SUPERIBR F-57 NC
THREADED INSERT OR APPROVED
EQUAL

i ~<f—BRIDGE
: NIT

~~

S,

TYPICAL WINGWALL CONNECTION DETAI

SCALE: 1"=1"~0

<4—PRECAST “L” ¥ING

1“ SHIM

r-—‘ MORTAR

GROUT HOLE

WINGWALL FDUTINGA/

TYPICAL PRECAST WINGWALL

CULVERT LEG
OR WINGWALL

4" WEEP HOLE

SCALE:3%4"=1'-0

AGGREGATE #8
ENVELOPED WITH
GEQTEXTILE FABRIC
4" EACH SIDE

OF WEEP HOLE

TYPICAL SECTION AT WEEP HOLE

SCALE:'7" = 1'-0
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GENERAL NOTES AND SPECIFICATIONS FOR HY-SPAN

DESCRIPTION

This work shall consist of constructing a precast reinforced concrete three-sided
flat-topped structure with headwalls and wingwalls in accordance with the design plans.
these standard details. and the following specifications.

MATERIALS

@ Al! precast concrete work will be performed by Independent Concrete Pipe Corporation

/Hy-Span Bridge Systems. a KYTC approved supplier of precast concrete components.
All components will be in strict compliaonce with section 605 of the XKYTC Standord
Specifications for Road and Bridge Construction.

All materials shall be in conformance with KYTC Standard Specifications for Road and
Bridge Construction. the KYTC List of Approved Materiats. section 106.04 of the KYTC
Standard Specifications regarding the Buy American Requirement. and all applicable ASTM
and AASHTO standards.

Reinforcing steel in structure sections shail be weided wire fabric. welded deformed steel
wire fabric. or deformed billet steel bars in accordance with KYTC Standard Specifications.
Section 811. Reinforcing steet in the wingwal (s. pedestals. base slabs. headwalls. and
footings shall be deformed biliet steal bars in accordance with KYTC Standard Specifications.
Section 811. Reinforcing steel in headwalls and structure sections with less than two feet of
cover shall be epoxy coated.

Concrete shall be in accordance with Section 601 of the KYTC Stondard Specifications

utilizing the following design strengths. The minimum 28 day concrete design strength shall be

f'c = 5,000 psi for structure sections. f'c = 4.000 for headwalls and wingwalls and f'c = 3,500 psi
for footings. Structure sections for spons greater thon 30° shall utilize f'c from 5.000 psi up to
a maximum of 6,000 psi as determined during design of the structure.

@ Steel used in bolted connections of wingwalls to siructure sections shail be in accordance with
ASTM A 709 grade 36 {ASTM A 709M grade 250) and galvanized after fabrication in accordance
with ASTM A 153 (ASTM A 153M). Class A or B. Bolts shall be in accordance with ASTM A 307
and galvanized in gccordance with ASTM A 153 (ASTM A 153M)

DESIGN

Hy-Span Systems on behalf of the Contractor shall submit. for approval. three copies of
design computations and shop drawings. The index sheet of the design calculations and
each sheet of the shop drawings shall be signed by and bearing the seal of a Kentucky
licensed professional engineer. The shop drawings shaill include ali details: dimensions,
and quantities necessary to construct the structure. wingwalis. and headwalls if applicable
and shall include. but not be limited to. the following information.

(a) Structure span and rise:

(b) Structure section detaiis showing all concrete dimensions and reinforcing steel
requirementss:

(¢) Design computations and details for pedestals. when required:

(d) Footing detaiis showing all concrete dimensions. elevations. and reinforcing stee!
with bar size. bor bending diagrams. length. and spacing indicated. Foofing pian
and section views shall be provided. The actugl soil bearing pressure shall be noted
on the footing detail sheets.

(e} Wingwall design computations and details showing ali concrete dimensions. reinforcing
steel. bar bending diagrams. and anchorage detail!s. Wingwall plan. elevation. and
section views shail be provided.

(f}  Headwall dstails. showing all concrete dimensions. reinforcing steels bar bending dicgrams.
and anchorage details. Headwali elevation and section views shail be provided.

{g) Structure backfil! type and limits for the structure and wingwalls.

o Structure section or wingwall fabrication shall not begin:unﬁl written approval of the shop
drawings and design computations have been received from the Engineer.

@ The structure sections shall be designed for:
(a) The weight of the structure.
(b}  Superimposed deed load including the weight of pavement and backfill.

{c) An ailowance for a future wearing surface as shown on the Design Plans or 60 psf if
no criteria is shown.

(d) Horizontal earth pressures applied to the sides of the structure based on a minimum
equivalent fiuid pressure of 40 (b/f13 (6.3 kKN/m3).

(e) The live load plus impact shown on the Design Plans for the structure. or HL-93
in accordance with the AASHTO LRFD Bridge Design Specifications. if no live load
design criteria is shown on the Design Plans.

¥ingwal Is and headwal Is shall be designed based on a minimum equivalent fluid pressure of
40 1b/ft3 (6.3 kKN/m3). Horizontal pressures shall be increased for sioping backfill surfaces and
live load surcharge. Footings shall be designed for the allowable soil bearing shown on the plans.
Wingwalis and wingwall footings shall be designed in accordance with the soi! parameters shown
on the plans. Wingwall footings and headwai |l connections shall be checked for sliding and for
overturning utilizing a factor of safety of 1.5 in accordance with KYTC Guidance Manual SD-405.
Headwal Is with bridge rail mounted on top and the anchorage of the headwall to the structure
section shall be designed for AASHTO traffic railing loadings. Continuity shall be established
betwesen the structure footing and the wingwal | footing.

@ The cover dimension over the top mat of reinforcement shall be @ minimum of 2 in. (50 mm).
The cover over the lower mat of reinforcement in the structure top shall be a minimum of 1.5 in. (40 mm).
The clear distance of the end circumferential reinforcement shall not be less than 1 in. (25 mm)
nor more than 2 in. (50 mm) from the ends of the structure section. The ends of the longitudinal
distribution reinforcement shall not be more than 2 in. (50 mm) from the ends of the structure section.

@ Cover for wingwall. pedestal. and headwall reinforcement shail be a minimum of 2 in. (50 mm).
Cover for footing and base siab reinforcement shall be 3 in. (75 mm) for the top and sides and
4 in.(100 mm) for the bottom.

@

Except as noted hersin, reinforcing steel splicing ond spacing
requirements shall be in accordance with the AASHTO document

shown on the General Plan for the structure or the AASHTO LRFD

Bridge Design Specifications if no AASHTO document is shown.

Tension splices in circumferential reinforcement shail be made by
lapping. Deformed billet steel bars used for longitudinal distribution
reinforcement shall have a center to center spacing not to exceed

12 in. The maximum spacing for wingwal! reinforcing steel shall be

18 in. (450 mm) for horizontal bars and 12 in. (300 mm) for vertical
bars. Exterior corner reinforcement in the bridge units shall be fully
developed beyond the point where it is no longer required to resist flexure.

Weep holes shall be inciuded in the structure and wingwalls in
accordance with KYTC Standard Specification 610.03.03.

Wingwal | sections are designed as self supporting sections.
Connections to the structure or adjacent wingwall sections do not
carry any calculated forces and are for continuity only.

MANUF ACTURE

Handling devices or holes will be permitted in each structure or
wingwal | section. However. not more than six holes shaii be cast or
drilled in each section. Cast holas shall ba tapered.

The section ends shall be of such design and shall be so formed
that when the structure sections are erected. they shall make g
continuous |ine of structure with a smooth interior free of
irregularities.

The structure sections and wingwalls shall be free of fractures.
Exposed edges of precast elements shall be beveled ¥. The ends

of the structure sections shall be normal to the walls and centeriine.
except where beveled ends are specified. The surface of the structure
section shall be a smooth steel form or troweled surface. Trapped air
pockets causing surface defects shall be considered as port of a smooth
steal form finish.

Wingwalls shalil be given a finish in accordance with KYTC Stondard
Specification 601.03.18(A).

The structure units shall not be stored in an upright position until
the designated handling and storage compressive strength. as shown on
the shop drawings. has been achieved.

Each structure section and wingwall shall be clear!y marked with
waterproof paint. The foliowing information sha!l be shown on the
inside face of each wingwali and on a vertical leg of each structure
section.

(@) structure span and rise (structure sections only)
(b} date of manufacture
(c) name or trademark of the manufacturer

(d) design sarth cover

TESTING AND INSPECTION

Concrete compressive strength shail be determined from compression

tests made on cylinders or cores. For cyiinder testing. a minimum of four
cyiinders shall be taken during each production run. For core testing,
one core shall be cut from three structure sections selected at random
from each group of 15 structure sections or less of a particular size and
production run. One core shall be cut from each group of four or fewer
wingwalls. For each continuous production run. each group of 15 structure
sections of a single size or fraction thereof or four wingwalls shall be
considered separately for the purpose of testing and acceptance. A
production run shall be considered continuous if not interrupted for more
than three consecutive days.

Cylinders shal! be made and tested in accordance with ASTM C 39.
Cores shail be obtained and tested for compressive strength in
accordance with ASTM C 497 (ASTM C 497M).

The compressive strength of the concrete cylinders tested in each group

of sections as defined above will be acceptable when the average core test
strength is equal 1o or greater than the design concrete strength. not more
than 10% of the cylinders tested have a compressive strength less than the
design concrete strength. and no cylinder tested has a compressive strength
less than 80% of the design concrete strength.

If the compressive strength of the cylinders tested does not meet the above
requirements. the acceptability of the production run may be determined by
testing cores from the structure section or wingwall. The production group is
acceptable if the average core concrete strength is greater than the design
concrete strength. When the compressive strength of the core tested is iess
than the design concrete strength. the precast element from which that core

was taken may be recored. [f the compressive strength of the recore is equal to
or greater than the design concrete strength. the compressive strength of the
concrete in that group of sections will be acceptable.

The core holes shall be plugged and cured by the manufacturer in such a
manner that the structure will meet all the test requirements of these
specifications. Structure sections or wingwslls repaired accordingly will be
considered satisfactory for use.

@ The manufacturer shall furnish all facilities. equipment, and personnel

necessary to conduct the required testing.

BRIDGE SYSTEMS

Structure sections or wingwalls shall be considered acceptable based on
mesting the above test results subject to the following exceptions.

()  fractures or cracks passing through the wall. except for a single end
crack which does not exceed one half the thickness of the walls

(b} defects which indicate proportionings mixing, or molding which are
not in accordance with this specification:

{c) honeycombed or open texture: or

(d)  damaged section ends. where such domage prevents making a
satisfactory joint

Structure sections or wingwalls may be repaired. if necessary. due to
imperfections in manufacture. handling damage. or construction. Repairs
will be acceptable if it is determined that the repoirs are sound. properly
finished and cured. and if the repaired structure section or wingwall is in
accordance with the requirements herein.

INSTALLATION

The soils in the bottom of the excavation shall be compacted to 95% of the maximum dry density.
If 95% of the maximum dry density cannot be obtained in the bottom of the excavation or in other
areas. the KYTC and/or their geotechnical representotive shall be contacted for additional
recommendations. 1f during construction. soft soiis are encountered at depths that make removal
impractical. KYTC and/or their geotechnical representative shall be contacted for additional
recommendat ions.

@ Footings may be cast-in-place or precast. When a precast footing is utilized. a 4 in. (100 mm)
layer of uniformly compact sand shal! be placed under the full width of the footing. All footings
shall be given a floated surface finish in accordance with KYTC Standard Specification
601.03.18(C). The footing concrete shali reach a compressive strength of 2.500 psi (17 500 kPa)
before placemant of the structure sections or wingwalls. The surface shall not vary more than !4 in.
in 10 ft (6 mm in 3 m) when tested with 10 ft (3 m} straightedge.

®

¥hen a reinforced concrete pedestal is required between the base of the structure leg and
the top of the footing. the Contractor shall have the option of providing a structure with extended
legs or constructing the pedestals.

@ The structure sections and wingwalls shall be set on masonite. A minimum gap
of 0.5 in. (13 mm) shal| be provided between the footing and the bottom of each section or
wingwaii. The gap shall be filled with a mortar in accordance with KYTC Standard Specifications
Section 601. Structure iegs shall be grouted or adequately restrained prior to applying any loads
to the top of the culvert.

The structure sections with less than 3 ft (0.9 m) of cover shall be produced with a minium
4 in. {100 mm) deep by 1.5 in. (40 mm) wide keyway joint. Structures with 3 ft (0.9 m) or more
of cover may be produced with either the above keyway or butt joints. Mortar in accordance
with KYTC Standard Specifications Section 601 shall be placed in the keyway joint.

Al butt joints between structure sections shall be covered with a external joint wrap in accordance
with ASTM C 877 (ASTM C 87TM}, type Il. The surface shall be free of dirt before the joint

material is applied. The entire joint shall bse continuously covered. Joints between structure
sections and wingwal s and between structure sections and headwalls shall be covered with

either the same wrap used between structure sections or with geotextile in accordance with

KYTC Standard Specifications Section 214.

The external joint wrap shall be kept in its proper location over the joint and care shall be taken
to prevent damage during the backfilling operation.

Tapered or drilled holes for handling shail be filled in accordance with the applicable
provisions of KYTC Standard Specifications Section 601. Prior to backfiliing the structure.
all holes shail be covered with joint wrap material with a minimum width of 9 in. {225 mm).

Structure backfill shall be placed and compacted in accordance with KYTC Standard
Drawing RD1-120-03.

¥hen the leve! of structure backfill reaches the top of the structure. two |ifts shall be
spread and hand compacted over the structure without traversing the structure with
heavy equipment. Compaction with heavy equipment will not be allowed until a minimum
of two |ifts have been piaceds hand compacteds and tested.

Structure backfill shall be placed and compacted to the same elevation on both sides
of the structure before proceeding to the next layer.

When the height of cover as shown on the plans is 12 in. (300 mm) or less, the structure
under the paved portion of the roadway and shoulders shat| be backfilled with flowable fill
to the top of the vertical leg of the structure.

The operation of equipment over the structure shall be in accordance with the structure
manufacturer’s recommendations.
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Y2

M
Q\? TR

RISE

WING SECTION

CONNECTION PLATES
SEE DET'L "A",
ON SHT.NO. 2
FOR ADDITIONAL
INFORMATION (TYP.)
—’

i 1T
t 11

11 EN

SPAN

10"

R25.

Fent—o-4
TYP

AQUA-ARCH TYPICAL SECTION

SHOWING DIMENSIONS N.T.S
4
4

- BACKFILL

OPTIONAL PRECAST
HEADWALL (TYP)
{SEE SHEET 3)

CAST-IN-PLACE
FOOTING
(TYP.)

BACKFILL N
(SEE SHEET R/ \

AQUA-ARCH ISOMETRIC

SHOWING COMPONENTS N.T.S

2
N
N (TYP.) PRECAST WINGWALL
k P (SEE SHEET 2)
.. \
]
T

(SEE SHEET 4

<‘. D

GENERAL NOTES

1. DESIGN SPECIFICATION: AASHTO LRFD BRIDGE DESIGN

SPECIFICATIONS , 2004 EDITION W/CURRENT INTERIMS THRU
2006.

2. DESIGN LIVE LOAD: HL-93.

3. INSTALLATION TO BE IN ACCORDANCE WITH PRODUCT

INSTALLATION GUIDELINES. SEE SHEET NO.4 FOR ADDITIONAL

REQUIREMENTS.

4. SEE SHEET 4 FOR MATERIALS SPECIFICATIONS.
5. STRUCTURAL DESIGN BY A PROFESSIONAL ENGINEER

LICENSED IN THE STATE OF KENTUCKY TO BE PROVIDED
BY SHERMAN DIXIE CONCRETE INDUSTRIES UPON SUBMITTAL

OF SHOP DRAWINGS FOR EACH SITE.

SPAN=16 FT.

RISE Y1 Y2 Y3 A WATERWAY

T (SF)

5 5°-10" 4°-3%" 2'-95" 0-0" 71.04

6 6°-10" 5-3%%" 2-9%" 0°-0" 87.04

7 7°-10" 6'-3%s" 2°-9%" 0’-0" 103.04

8 8'-10" 7°-3%g" 2 -9%" 0'-0" 119.04

9 9'-10" 8'-3%s" 2'-9%" 0°-0" 135.04

10 10°-10" 9°-35" 2°-9%" 0’-0" 151.04
SPAN=20 FT.

G 2 3 |
5 5-10" 3 -6%" 2-8Yg" 2 -1Y5" 84.74
6 6°-10" 4-6%g" 2°-8lg" 2-1Ys" 104.74
7 7°-10" 5-6%g" 2'-8Vg" 2 -1y 124.74
8 8°-10" 6'-6%s" 2-8Y 2 -1y 144.74
9 9°-10" 7-6%" 2'-8Vg' 2 -1y 164.74
10 10°-10" 8 -6%s" 2 -8V 2 -1y 184.74
11 11'-10" 3-6%" 2'-8Vy" 2 -1V 204.74

SPAN=24 FT.

B v Z e S
5 5°-10" 2'-98/g" 2°-815/¢" 4-3V" 94.88
6 6-10" 3°-98/¢" 2'-813g" 4:-3Y" 118.88
7 7°-10" 4°-98/¢" 2 -815/g" 434" 142.88
8 8'-10" 5'-95/¢" 2'-81%g" 4"-3Y%¢" 166.88
9 9°-10" 6-95/g" 2'-815" 4-3Ve" 190.88
10 10°-10" 7'-95/¢" 2°-85/¢' 4°-3Y " 214.88
1 11'-10" 8" -9%/g" 2 -85/’ 4°-3Y " 238.88

DIMENSIONS  AND WATERWAY AREAS

PRECAST WINGWALL

AN
-

OPTIONAL "WINGWALL ™

JOINT (SEE DETAIL "B"
ON SHEET NO. 2, FOR

WING TO WING
CONNECTION)

(TYP.) \,

PRECAST "L" SHAPED

SLOPES PER
HEADWALL PROJECT REQUIREMENTS
(TYP.)

|
|
[ -7
| -
L1~
] |
: SPAN UNIT : !

|
| | |
| | / ]
| | - |
| | e i
| | i
| | /Aé 3 |
I I s |
| e ]

END ELEVATION

X
PH* 1-800-737-0707

GENERAL LAYOUT AND DETAILS
AQUA-ARCH DESIGN SCHEMATICS
KENTUCKY TRANSPORTATION CABINET

BY

DATE
02/26/0T wap
11730/07 {wWAP

ISSUE 7/ REVISIONS

DESCRIPTION
ORIGINAL ISSUE

2 _|WING JT.REF'NCE.

NO.
1

SHEET 1 OF 4
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l | ¥ VARIES ~ "
10" MIN 0 S
o0
| N I o~ : ?
CAST-IN-PLACE REINFORCED ARCH/WING —— / I z
CONCRETE FOOTING FOR PRECAST ol / N = a
AQUA-ARCH AND WINGWALL PER I 3z ¢ 2-STAINLESS STEEL EXPANDED COIL
INDIVIDUAL PROJECT REOUIREMENTS. NS w & INSERTS W/ GALV.BOLT AND PLATE WASHER
(WING AND ARCH FOOTING TO BE N 5%
MONOLITHICALLY) o,
POURED ) END OF LAST 3%
AQUA-ARCH ]
U : GALV. STEEL PLATE OR
UNIT _\NTE @ STRUCTURAL ANGLE »
<= CONNECTOR @ 5°MAX. C.C.
" PROVIDE A MINIMUM OF TWO
/ PLATES PER EACH WINGWALL
ARCH TO WINGWALL CONNECTION.
BUTT JOINT
*: GALV. CONNECTOR PLATE OR ANGLE:
-WALL SKEW BETWEEN O° AND 90°,
USE ..GALV. STL. BENT PLATE
v -WALL SKEW = 0°,USE GALV.STL.FLAT PLATE
Y -WALL SKEW = 90°,
o{\;@% USE  GALV, STL. STRUCTURAL ANGLE —
NOTE: WINGS MAY BE POURED @, L
IN PLACE IN ACCORDANCE WITH 7 A n =
KYTC STANDARDS IN LIEU OF O o=
INSTALLING PRECAST WALL SKEW & =D
WINGWALLS. Q%o& — <T
<t O
naA T W =
DETAIL "A": WING TO AQUA-ARCH ATTACHMEN Nz
— | L
<35
PARTIAL PLAN @ END OF AQUA-ARCH = <
SHOWING PRECAST WINGWALL INSTALLATION N.T.S L —
(] o
— O
GALV, STEEL CONNECTOR —4 1t
NOTE: REINFORCING STEEL AREAS FOR C.L.P. FOOTING € 2-STAINLESS STL, EXPANDED ~—————wi——n] PLATE © 5°MAX. C.C. W/ 1
AND PRECAST WINGWALL TO BE DETERMINED PER COIL INSERTS W/ GALV.BOLT [ , 4-GALV. BOLTS PER PLATE. ul v
PLAT PROVIDE A MINIMUM OF TWO
PROJECT REQUIREMENTS. STEEL AREAS FOR WALL AND STL.PLATE WASHER . | PROVIDE A MINIMUM OF THO o=
MAY BE SUPPLIED AS EITHER W.W.F.OR DEFORMED (TYP.) I ; CONNECTION = <T
STEEL BARS PER THE KYTC SPECIFICATIONS. REINFORCING ! | . ol T
STEEL FOR C.I.P,FOOTING SHALL BE PROVIDED AS DEFORMED | . > o
STEEL BARS ONLY. Wy ‘ | | z B:) —
[%2] 7
,)/)/; = PRECAST WINGWALL % f PRECAST WINGWALL = <
Nt 3\\/ Slo SEGMENT | ‘ SEGMENT | ;
— ey \ \\( 3 i
\&/)\\ﬁ U Loyt \ 59
A 14y Aq Y
2\./ WINGWALL BACKFILL TO BE SAME Ii_/z_ﬂ_/ﬂ |
\'s AS REQUIRED FOR ARCH. SEE p MINJMIN: O
ARCH BACKFILL REQUIREMENTS ] ~ .
PRECAST —» FOR DETAILS. iﬁ%gég-r & WING TO < =
WINGWALL ELEVENT WING JOINT L
6" DIA, PREFORMED HOLE 3 3E(TYP.) <
” PROVIDED FOR 3" DIAMETER
i PERFORATED DRAIN PIPE. TEMP. TMBR: TEMP. TMBR. PP
z BLOCKING BLOCKING DETAIL "B
g (Y WING TO WING ATTACHMENT
= —
- 2 )
fo o [=] alo)
[&] £ = =
= PRECAST WINGWALL = oIS
ANCHOR ELEMENT ~ ~ v |55
L | | | 5 |7
As REQD | P GROUT TO BOT. Lp Sk
PER C.1P. FOOTING 1P OF ANCHOR 1P 2
PROJECT | REINFORCEMENT Footive_|__ | RN rootive__|__ | ol
(TYP.) &
e '—%/NON-ERODIBLE LR
ROCK FOUNDATION g2
ST GROUT DETAIL GROUT DETAIL y 845
I wl S
SITE DESIGN @ WING ANCHOR @ WING 2 199
REQM'TS. 95
SECTION A-A EEN
SHEET 2 OF 4
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L=SPAN+]"-8"
o
L/2« L/2s e
bl
(o}
HEADWALL C. J. *: THE PRECAST HEADWALL MAY BE =
€ € AQUA-ARCH SUPPLIED IN EITHER ONE CONTINUOUS ‘Em

MEMBER OR IN TWO EQUAL PIECES
AS SHOWN

REINF. STEEL PER
INDIVIDUAL PROJECT
TYP,

< "SE"E DETAIL %W

SECTION A-A SHOWING GUARDRAIL ATTACHED

*» : INDICATES GALV. ANCHOR BOLT
AND ANCHORAGE INTO TOP OF ARCH
AS REQ'D. PER INDIVIDUAL DESIGN

FINISHED
GRADE

PREFORMED HOLE TO BE
GROUTED SOLID AFTER BOLT
INSTALLATION AND PRIOR TO
WASHER PLACEMENT,

/7 TOP OF AQUA-ARCH

PH® 1-800-737-0707

T0 TOP/HEADWALL

SPECIAL NOTE: AT THE MANUFACTURER'S DESCRETION, THE PRECAST HEADWALL
MAY BE CAST ONTO THE EXTERIOR SEGMENTS OF THE AQUA ARCH
UNITS AND SHIPPED AS AN INTEGRAL COMPONENT OF THE END
SEGMENTS,

¥s" THK. GALV.
BASE PLATE PER
KYTC STD. DWGS.

AR

SPAN

TYPICAL ELEVATION AT PRECAST HEADWALL

4*

GUARDRAIL AND POST
PER PROJECT DRAWINGS

1"-0" | _VARIES PER
PROJECT

» : INDICATES GALV. ANCHOR BOLT
AND ANCHORAGE INTO TOP OF ARCH

FIN. G? AS REQ'D. PER INDIVIDUAL DESIGN

PREFORMED HOLE TO BE

GROUTED SOLID AFTER BOLT
INSTALLATION AND PRIOR TO
WASHER PLACEMENT.

GALV. STEEL PLATE wW/4 ADHESIVE
ANCHORS INSTALLED INTQ TOP OF
ARCH WITH 4-GALV. ANCHOR BOLTS
AND WASHERS (9" MIN. EMBED. INTO
TOP OF ARCH)

Ny,

INDIVIDUAL PROJECT
TYP.

VARIES PER
PROJECT
REQ'MT,

SECTION A-A SHOWING GUARDRAIL ATTACHED TO TOP OF ARCH

¥y DIA. GALV. ANCHOR BOLT AND WASHER
(4 REQ'D.@ EA,BASE PLATE)

HX10"X0"-11"
GALV. PLATE

HEADWALL & GUARDRAIL ATTACHMENT DETAILS
AQUA-ARCH DESIGN SCHEMATICS
KENTUCKY TRANSPORTATION CABINET
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FINISHED GRADE—\

BOT./SUBGRADE

/\1/;:\ e — com \
O
: goyng\ Je3sn COMPACTED EMBANKMENT

FILL MATERIAL TO BE IN

BACKFILL MATERIAL ACCORDANCE W/KYTC

EXCAVATION LIMITS
PER PROJECT \
SPECIFICATIONS <

FOR AQUA-ARCH AND

SPECIFICATIONS
WINGWALL | \

PRECAST ARCH

|
|
|
: .
N E UNIT ! :\&/
84 | //
SPAN q-00% | W IF—liT?F'
f — it
i
- 1
r— __________

\NON ERODIBLE ROCK:

FOUNDATION AND STREAMBED

pm: FOR FILL HEIGHT, H<2.0’, PLACE SPECIFIED ARCH
BACKFILL MATERIAL TO BOTTOM OF ROADWAY
SUBGRADE.

MAXIMUM FILL, "H"=30"-0",

m: BACKFILL MATERIAL TO BE IN ACCORDANCE WITH
THE FOLLOWING REQUIREMENTS AS DESIGNATED IN
CHAPTER M-145-91 OF THE AASHTQ STANDARD
SPECIFICATIONS _FQOR TRANSPORTATION MATERIALS
AND METHODS OF SAMPIING AND TESTING:

FOR H<12'-0" SOIL GROUPS Al,A2,A3 OR A4
FOR H>12'-0" SOIL GROUPS Al OR A3

TYPICAL SECTION SHOWING

BACKFILL REQUIREMENTS

NOTE: CENTER WALL OF
ARCH AS CLOSE AS
PRACTICABLE TO CENTER

1-ar OF GROUT POCKET.
GROUT
POCKET
AS USE
~ AS REQ'D.BY DESIGN | REOD.
SIDE ™ SIDE
52
S — 3" GROUT
—— e —— POCKET
25| | C.LP. |
2 FOOTING
& l_ ’ L PROVIDE 1" MINIMUM
e GROUT BENEATH WALL
OF ARCH.

GROUT DETAIL
@ BASE OF AQUA ARCH

1" THK, BUTYL ROPE TO BE BY
CONSEAL OR APPR’D. EQUAL.

6"-12" WIDE JOINT WRAP
TO BE CENTERED ON JOINT.
MAT’L. TO BE EZ-WRAP RUBBER
OR APPR’D. EQUAL.

WIDTH COMPATIBLE WITH
OPENING.

PRIMER MATERIAL
COMPATIBLE W/ JT. WRAP

AY

(
4—“( Vg' MIN./ ¥2" MAX.

JOINT OPENING

TYPICAL JOINT SEAL
BETWEEN AQUA-ARCH UNITS

GENERAL MATERIALS REQUIREMENTS

. MATERIALS SPECIFICATIONS: ALL CONSTRUCTING MATERIALS SHALL

BE IN ACCORDANCE WITH THE KTYC STANDARD SPECIFICATIONS
FOR ROAD AND BRIDGE CONSTRUCTION,THE KYTC LIST OF APPROVED
MATERIALS, AND ALL APPLICABLE ASTM AND AASHTO STANDARDS.

. PRECAST CONCRETE COMPONENTS SHALL BE MANUFACTURED BY SHERMAN DIXIE

CONCRETE INDUSTRIES, A KYTC APPROVED FABRICATOR, IN ACCORDANCE WITH THE PLANS AND IN
STRICT COMPLIANCE WITH SECTION 605 OF THE KYTC, DEPARTMENT OF HIGHWAYS,

STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION,

< ALL MATERIALS SHALL BE PROVIDED IN ACCORDANCE WITH SECTION 106.04 OF THE

KYTC STANDARD SPECIFICATIONS BUY AMERICA REQUIREMENT. .- -

- CONCRETE TO BE IN ACCORDANCE WITH SECTION 601 OF THE KYTC SPECIFICATIONS.
REQUIRED MINIMUM 28 DAY CONCRETE STRENGTHS TO BE AS FOLLOWS:

PRECAST ARCH UNITS: 5000 P.S.I.

PRECAST HEADWALLS AND WINGWALLS: 4000 P.S.I.

CAST-IN-PLACE FOOTINGS: 3500 P.S.I.

. REINFORCING STEEL FOR PRECAST UNITS, HEADWALLS, AND WINGWALLS,
SHALL BE EITHER WELDED WIRE FABRIC, DEFORMED WELDED WIRE FABRIC,
OR DEFORMED STEEL BARS IN ACCORDANCE WITH THE KYTC SPECIFICATIONS.

. FOUNDATIONS:
CAST-IN-PLACE FOOTINGS TO REST UPON NON-ERODIBLE ROCK FOUNDATION
MATERIAL UNLESS OTHERWISE APPROVED BY THE KYTC DEPARTMENT OF
HIGHWAYS.

7. 4" DIA. WEEP HOLES SHALL BE PROVIDED IN AQUA-ARCH UNITS AND PRECAST WINGWALLS

IN ACCORDANCE WITH SECTION 611 OF THE KYTC STANDARD SPECIFICATIONS.

BACKFILL REQUIREMENTS

. BACKFILL OF ARCH SHALL BE IN STRICT COMPLIANCE WITH THE INSTRUCTIONS
HEREIN AND IN ACCORDANCE WITH PROJECT SPECIFICATIONS. THE CONTRACTOR
SHALL PROVIDE ADEQUATE TESTING AND MONITORING OF BACKFILL MATERIALS
AND PLACEMENT AND COMPACTION PROCEDURES. THE CONTRACTOR SHALL NOT
PROCEED WITH BACKFILL OPERATIONS WITHOUT CONTINUOUS MONITORING AND
DOCUMENTATION OF THE PROPER PLACEMENT PROCEDURE AND DENSITY OF THE
IN PLACE BACKFILL MATERIALS.

2. FOUNDATION MATERIAL: FOOTINGS FOR THE ARCH STRUCTURE AND WINGWALL

SHALL BE CAST-IN-PLACE AND SHALL BE DESIGNED ON A PER PROJECT BASIS. FOOTINGS
SHALL BE CAST UPON NON-ERODIBLE ROCK FOUNDATION MATERIAL UNLESS
OTHERWISE APPROVED BY THE KYTC DEPARTMENT OF HIGHWAYS.

3. WITHIN THE LIMITS DESIGNATED IN THE TYPICAL SECTION FOR BACKFILL, THE BACKFILL

MATERIAL SHALL BE IN ACCORDANCE WITH THE SPECIFIED AASHTO GRADATION.
OUTSIDE OF THIS ZONE, BACKFILL SHALL BE IN ACCORDANCE WITH KYTC SPECIFICATIONS
REGARDING BACKFILL.

4. SPECIFIED BACKFILL MATERIAL FOR ARCH SHALL BE PLACED IN ACCORDANCE WITH THE

FOLLOWING:

A. BACKFILL ADJACENT TO ARCH COMPONENTS SHALL BE PLACED SO AS NOT TO DAMAGE
JOINT OR WATERPROOFING MATERIALS FOR THE ARCH.

B. BACKFILL SHALL BE PLACED AND COMPACTED IN 8" LAYERS TO 95% OF THE MAXIMUM DRY
DENSITY FOR THE MATERIAL USED. COMPACTION EQUIPMENT SHALL CONSIST OF MECHANICAL
HAND-DRIVEN TAMPERS OR OTHER LIGHT COMPACTION EQUIPMENT UP TO NO LESS THAN
H=1" ABOVE THE TOP OF ARCH. BEYOND THE 1" LIMIT, LIGHTWEIGHT VEHICULAR EQUIPMENT
MAY BE USED FOR COMPACTION (I.E. EQUIPMENT WEIGHING LESS THAN 12 TONS).

C. THE BACKFILL LEVELS AT EACH END OF ARCH SHALL BE KEPT AS CLOSE AS PRACTICABLE
TO THE SAME ELEVATION AT ALL TIMES DURING THE BACKFILL OPERATIONS. THE MAXIMUM
ALLOWABLE DIFFERENCE IN ELEVATIONS BETWEEN BACKFILLS AT EACH END OF ARCH SHALL
BE 2°-0" AT ALL TIMES DURING BACKFILL OPERATIONS.

X
PH* 1-800-737-0707

GENERAL LAYOUT AND DETAILS
AQUA-ARCH DESIGN SCHEMATICS

KENTUCKY TRANSPORTATION CABINET
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